D espite a remarkable increase in cervical Papanicolaou (Pap) smear and mammogram use rates in the past decade in the United States, 1 the benefits of cancer screening are not reaching all women. Cervical cancer continues to disproportionately strike low-income, immigrant, and minority women. [2] [3] [4] According to data from the National Health Interview Survey (NHIS), only 61% of recent immigrants reported having a Pap smear in the past 3 years as compared to 83% of women born in the United States. 1 From 1985 to 1996, cervical cancer mortality rates increased among foreign-born women in the United States to such a great extent that it contributed substantially to and influenced overall U.S. cervical cancer mortality trends. 5 Similarly, although breast cancer is more common among white women, 6 immigrants are less likely than nonimmigrants to report a mammogram in the past 2 years 1 and to be diagnosed with early stage disease. 7, 8 Numerous barriers to cancer screening have been identified; sociodemographic and health access factors such as older age, low income or educational level, and lack of health insurance or regular source of health care have been extensively documented. 3, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Barriers related to culture, knowledge, and attitudes such as acculturation, fatalism, and low English proficiency also play an important role. 17, [20] [21] [22] [23] [24] [25] [26] Immigrants who are not U.S. citizens may be disproportionately affected by these barriers and may face additional challenges to access and receive appropriate health care as compared to immigrants who have become U.S. citizens. 3, [27] [28] [29] In previous studies, citizenship status has been shown to independently affect access to health insurance 27, 30 and receipt of medications for diabetes mellitus and hypertension 31 and referrals to mental health services. 31 Previous reports suggest a potential effect of citizenship status on receipt of cancer screening 32, 33 ; however, one presents only unadjusted data on citizenship status and Pap smear use, 33 and the other is a preliminary report. 32 Furthermore, both of these studies are limited to a single urban location and to one racial/ethnic group. Immigrants who are not U.S. citizens constitute an important and rapidly growing segment of U.S. and California populations. Currently, close to 18 million non-U.S. citizens live in the United States 29 and only in the last decade their numbers have increased by over 50%. 29 While the number of immigrants who became U.S. citizens has increased by 71% in the last three decades, the number of immigrants who remained non-U.S. citizens has increased by 400% during the same period. 29 California has a higher percentage and number of noncitizens than any other state in the country; approximately 5.5 million noncitizens live in the state. 29 Therefore, identifying factors than prevent immigrant women from receiving appropriate cancer screening continues to be an important public health goal.
In this report, we analyze data from the California Health Interview Survey (CHIS) to assess the impact of citizenship status on the receipt of Pap smears and mammograms among immigrant women in California. 
METHODS

Data Source and Study Population
Variables Assessed
The outcomes of interest were receiving a Pap smear in the past 3 years, a Pap smear ever, a mammogram in the past 2 years, and a mammogram ever according to generally accepted preventive guidelines. 35, 36 We developed a multivariable logistic regression model for each outcome of interest. Self-reported citizenship status (U.S. citizen or non-U.S. citizen) was the main independent variable. We considered the following to be potential confounders in all models: age (continuous variable), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, Asian, and other race), education attainment (ohigh school, high school, or 4high school), annual household income (o200% or 200% the federal poverty level), having health insurance (any coverage or no insurance), having a usual source of health care (yes or no), years in the United States (o10 or 10 years), and self-reported health status (excellent, very good, or good vs fair or poor). We also included English language proficiency as a controlling variable and it included 2 categories: high (speak English ''very well'' or ''well'') and low (speak English ''not well'' or ''not at all''). The Institutional Review Board at the University of California, Irvine approved this research project as exempt of review, because it involves use of publicly available data without personal identifiers.
Statistical Analysis
All analyses were performed with SAS Callable SUDAAN (Version 7.5.6 for Windows; Research Triangle Park, NC) to account for the CHIS's complex sampling design and to obtain proper variance estimations. For the data analysis, we first generated descriptive statistics for each study variable. To characterize factors associated with the outcomes of interest, we then conducted a bivariable analysis using w 2 tests to compare categorical variables and t tests for continuous variables. Two-tailed P values less than or equal to .05 were considered statistically significant. To assess collinearity, we estimated Pearson correlation coefficients between all pairs of variables; a coefficient score 0.7 defined collinearity. We also assessed multicollinearity, which we defined as tolerance test scores o0.1 and variance inflation factors of 42. We found no collinearity among independent variables included in the models.
To determine the impact of citizenship status on use of Pap smears and mammograms, we developed the 4 multivariable logistic regression models described, one for each outcome of interest, adjusting for all confounders described previously. Because the outcome of interest is prevalent in our population, the odds ratios may magnify or overstate the risk association. Therefore, in order to produce accurate approximations of the risk ratios, we transformed odds ratios into prevalence ratios following standard procedures; 37 we present the results in both odds ratios and prevalence ratios. The adjusted prevalence of receiving a screening test was compared between naturalized citizens and noncitizen immigrants. We used the Wald F statistic to compare the levels of explanatory variables.
RESULTS
A total of 6,320 women were included in our analysis of cervical cancer screening and 3,828 in the analysis of breast cancer screening; 47% and 65% were naturalized citizens, respectively. Naturalized citizens in both samples were older and more likely to report having health insurance, a usual source of care, more than high school education, and an annual income of 200% of the federal poverty level or higher as compared to noncitizen immigrants ( Table 1) . As expected, naturalized citizens were also more likely to report speaking English well and 93% in the cervical cancer sample and 97% in the breast cancer sample had been in the United States for 10 years or more as compared to 55% and 75%, respectively, of noncitizens. Most naturalized citizens were Hispanic or Asian, reflecting the large number of participants from these groups. However, the majority of Hispanics in our sample were noncitizens (Table 1) . White women represented only 20% of the naturalized citizens and 9% of the noncitizens in the Pap smear use sample and 26% and 14%, respectively, in the mammogram use sample.
Overall, 82.7% of immigrants reported a Pap smear in the past 3 years and 88.1% a Pap smear ever; 55% reported a mammogram in the past 2 years and 84% a mammogram ever. Naturalized citizens were more likely to report having Pap smears and mammograms recently or ever.
In the multivariable logistic regression models, after adjusting for potential confounders, naturalized citizens were more likely to report receiving a Pap smear in the past 3 years (adjusted prevalence ratio [aPR], 1.07; 95% confidence interval [CI], 1.03 to 1.11) and ever (aPR, 1.05; 95% CI, 1.01 to 1.08) as compared to noncitizens (Table 2 ). Other factors associated with having a Pap smear ever or Pap smear in the past 3 years were Hispanic ethnicity, having a usual source of care, higher income, and having health insurance. Those in the United States for 10 years or more were more likely to report ever having a Pap smear, as were individuals over the age of 30. Compared to the youngest age group (18-29 years) , women between 30 and 64 years old were most likely to get a recent Pap smear and women age 65 and older were the least likely ( Table 2) . As compared to white women, Hispanics were significantly more likely to report having a Pap smear ever or in the past 3 years and Asians were less likely to report any of these outcomes as compared to any other racial/ethnic group. Naturalized citizens were more likely to report a mammogram ever (aPR, 1.17; 95% CI, 1.12 to 1.21) or in the past 2 years (aPR, 1.38; 95% CI, 1.26 to 1.49) as compared to noncitizens (Table 3) . Other factors significantly associated with both of these outcomes were having a usual source of care, having health insurance, being in the United States over 10 years, and women in the 50-64 years of age group. As compared to white women, Asians were less likely to report a mammogram in the past 2 years or ever. There was no difference between white women and Hispanics. Being in the United States for 10 years or more was significantly associated with having a mammogram ever but not with having one in the past 2 years.
DISCUSSION
We found that not being a U.S. citizen is a barrier to receiving cervical and breast cancer screening among immigrants in California. Even after adjusting for sociodemographics, access to health care, English proficiency, and years in the United States, noncitizens were less likely to receive cervical or breast cancer screening as compared to immigrants who were U.S. citizens.
Consideration must be given to explanations for our findings. Noncitizen immigrants in our study were disproportionately affected by factors that have a negative impact on health care access and utilization. They had lower income, education, and English proficiency levels as compared to immigrants who had become U.S. citizens. However, as in previous reports, the impact of citizenship status persisted after taking these and health access factors into account, [30] [31] [32] suggesting a possible role for additional cultural, attitudinal, or social factors. Although we adjusted for acculturation by including language proficiency and years in the United States in the regression models, differences in cultural integration between naturalized citizens and noncitizens may have persisted, explaining some of the observed differences. 38 In addition, preventive cancer care is uncommon in many countries and immigrants Percentages are weighted to yield California population estimates.
may perceive it as an element of the local culture. When they formally become U.S. citizens, they may embrace cancer screening as an expected behavior of citizens of this country. Acquiring U.S. citizenship may change attitudes and behaviors among many immigrants, including those related to health such as cancer screening. Noncitizens are a heterogeneous group with diverse sociodemographic characteristics and health services use rates. [39] [40] [41] [42] [43] [44] In the case of California, groups such as refugees and undocumented immigrants constitute an important proportion of noncitizen immigrants and their cancer screening rates may influence those of noncitizens in general. 43 Refugees and undocumented immigrants may be disproportionately affected by cultural, knowledge, and attitudinal barriers to cancer screening, such as fatalism, fear, and lack of knowledge of preventive health interventions or their benefits. 17, [20] [21] [22] [23] [24] The legal status of some noncitizens may be an additional barrier, perceived by the patient or imposed by care sites intentionally or unintentionally, to access and use health services, including preventive care. 45, 46 Legal and citizenship status have become progressively more important after California's ballot Proposition 187 and the Welfare reform of 1996. Proposition 187 intended to discontinue undocumented immigrants' eligibility for most health services while mandating that health care professionals report suspected undocumented patients to authorities. [47] [48] [49] [50] [51] [52] [53] [54] [55] The Personal Responsibility and Work Opportunity Reconciliation Act of 1996, the Welfare reform, greatly restricted the provision of public services to undocumented immigrants and based eligibility on citizenship status. [56] [57] [58] This adverse social climate for immigrants has been progressively exacerbating. 59 More inclusive law initiatives may assist in the implementation of outreach interventions and may contribute to reduce self-imposed barriers limiting access to cancer screening programs among immigrants. We also found that having a usual source of care and health insurance were strong predictors of recent or ever screening for cervical and breast cancer among immigrants in California, supporting findings in previous studies. 1, 3 Unexpectedly, education and language proficiency were not associated with the outcomes assessed in our sample of immigrants, with the exception of those with a high school diploma being more likely to report ever having a mammogram. In addition, in our study, Hispanic immigrants were more likely to receive cervical cancer screening as compared to whites and Asians. These findings may reflect the success of statewide campaigns targeting low-acculturated Hispanics. In contrast, Asian immigrants were the least likely to report recent or ever screening for cervical or breast cancer. This result supports findings of previous studies 30, 33, 39, [60] [61] [62] and highlights the need for culturally sensitive interventions targeting this relevant and numerous group. Our study has several limitations. The CHIS data are based on self-report, which involves recall and social desirability biases. Previous research shows that self-report overestimates screening rates, in particular among low-income ethnic women such as noncitizens. [63] [64] [65] In this case, self-report would bias our results toward a null finding; it would decrease the cancer screening gap between naturalized citizens and noncitizens. Because of the relatively low response rate in the CHIS, the possibility of nonresponse bias exists. In an attempt to adjust for this, the racial/ethnic and sociodemographic profiles in our sample are weighted to match those of the 2000 U.S. Census for the state. Furthermore, the unweighted racial/ethnic profiles are very similar to those in the census data, suggesting that the sample is representative of the population of California. Due to the sensitive nature of legal status in the United States, some undocumented immigrants may have refused to participate in the survey. The exclusion of a group of noncitizens with presumably lower screening rates, such as undocumented immigrants, would increase the observed noncitizens' overall screening rates and decrease the disparities with citizens, again biasing the findings to the null hypothesis. Additionally, some noncitizens may have provided inaccurate representation of their citizenship or legal status. However, cross-contamination would also bias our results toward the null. Because legal status of CHIS participants is not provided in the publicly available database, we could not estimate the contribution of undocumented immigrants or refugees to the screening rates of noncitizens. Finally, the magnitude of effects was relatively small; however, a small increase in the prevalence ratio remains important because it represents large numbers of screening tests done. Understanding the impact of citizenship status on Pap smear use may have public health policy implications at a national level but in particular to states such as California, Texas, New York, New Jersey, and Florida, where almost 70% of non-U.S. citizens live. 29 The findings of our study may help policy makers design more effective interventions aimed at eliminating barriers to cancer screening and help guide implementation of community-based educational programs and outreach initiatives among immigrants. Community-based educational interventions should highlight the need for screening among all women regardless of citizenship or legal residency status in a culturally sensitive manner. They should 
